Evidence for a direct role of the Doa4 deubiquitinating enzyme in protein sorting into the MVB pathway.
Degradation of various membrane proteins in the lumen of the vacuole/lysosome requires their prior sorting into the multivesicular body (MVB) pathway. In this process, ubiquitin serves as a sorting signal for most cargoes. The yeast ubiquitin hydrolase Doa4 acts late in the MVB pathway. It's role is to catalyze deubiquitination of cargo proteins prior to their sorting into the endosomal vesicles. This step rescues ubiquitin from degradation in the vacuole/lysosome, enabling it to be recycled. Accordingly, the level of monomeric ubiquitin is typically reduced in doa4 mutants. Although MVB sorting of cargo proteins is also impaired in doa4 mutants, the question of whether this defect is due solely to Doa4's role in maintaining a normal pool of ubiquitin in the cell remains open. We here show that the requirement of Doa4 for correct MVB sorting of the endocytic cargo general amino acid permease and of the biosynthetic cargo carboxypeptidase S are not because of the role of Doa4 in ubiquitin recycling. This suggests a direct role of Doa4 in MVB sorting and we show that this role depends on Doa4's catalytic activity. We propose that deubiquitination by Doa4 of cargo proteins and/or some components of the MVB sorting machinery is essential to correct sorting of cargoes into the MVB pathway.